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(54) Title: HIGHLY FLOWABLE 1-BUTENE POLYMER AND PROCESS FOR PRODUCING THE SAME 

^ (54) i6Ka)««^: SSlEffl 1 -y^>^m^i*i&Ui(Dn&:fj^i 

OO (57) Abstract: A 1-butene polymer satisfying the following (1), (2), and either (3) or (3'*); a process for producing the polymer, a 
2® resin modifier comprising the polymer; and a hot-melt adhesive containing the polymer. The intrinsic viscosity [ ;? ] as measured in 
^ tetralin solvent at 135°C is 0.01 to 0.5 dL/g. The polymer is a crystalline resin having a melting point (Tm-D) of 0 to 100 °C, the 
^ melting point being defined as the top of the peak observed on the highest-temperature side in a mehing endothermic curve obtained 
O with a dififerential scanning calorimeter (DSC) in a test in which a sample is held in a nitrogen atmosphere at -10*'C for 5 minutes 
^ and then heated at a rate of 10 ^'C/min. The stereoregularily index {(mmmm)/(mmrr+rmmr)} is 30 or lower. (3*) The mesopentad 
O content (mmmm) determined from a nuclear magnetic resonance (NMR) spectrum is 68 to 73%. 
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(1) X h7 y 1 3 5'Ctc-caiJ^U;/tfiEBR3teS [77] Aso. 0 1 

(2) ^M^^^MSti- (DSC) SrffiVV «^sf^^^#H^T- 1 Ot: 

^Uj^ (Tm-D) ;dSO~l 0 ortOJitSfiWffi 
( 3 ) a:fls:^I'J14*glS: { (mmmm) / (mm r r + r mm r ) } *S 3 0 

(3* ) (NMR) hyV';&^b^i?)fcp< y^>^ 5/ 

(mmmm) ;dS 6 8 ~ 7 3 % 
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X. ^m^6 3 - 5 7 6 1 5 -^{^mia-iM^W} 1 -zfy^i^T^M^i^t^m 
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:z.<D^ 5 f£i&m^mV:\^nKit^ i; :/n ^^^-<- 
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^ :y^:i?V ^'-7!)^^ibinX\^^^ 7 - l 4 5 2 O 5 ) „ 
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<^'^)(^^ffiV^;5;^fe25Sfe§;iS 2002-32221 3), ht. '0 iz. 

^^^t, m^nm^ii)mwim^^^-h(Dtti:<3x\.^0o 

1314 /-^ ^ ^ ^ pfi-r ^ o „ 
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(A) ^^OS^^JIi'fb'^^lSt^ (B) (B-1) ^ (A) ^i^cDM^-^ 

:^ ^ « ^ z^* ^ 5 ^ ^ S V ^ T ^ ^ b ^ O -e fe S o 
1. TIB(^ (1) ~ (3) ^?i/c-ri^l5fEtt 1 -:/x^mfi'&#:o 

(1) T h7 V i^mm^i 3 5°ci,^xmi^i^fcmm^& C77] ^^o. 01 

~ 0 . 5y^iyViyh )\^/ g 

(2) ^^^SMfifttf (DSC) m;3iSf^^m#IS^T- 1 O^C 

(Tm-D) >eiS 0 ~ 1 0 0 'C<D$t^'l4«|g 
( 3 ) SC^^IUttJi^ { (mmmm) (mm r r + r mm r ) } 3 o 
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2. Tiato (1) . (2) Rxf (3' ) ^mtcrMmmi-y'-T^mm^ 

(1 ) y^hvv :^mm^ 1 3 5x:iz.xm^vitmm!^^m iv') ja^o. 25 

~ 0 . 5 y 5^ h yv-/ g 

(2) ^^^sMf^ftff (DSC) ^m\^\ ox: 

5il4.#:(Tm-D);6S o~ 1 0 0'C<^^^tt1ta 
(3' ) (NMR) >^-<i^ h/i-j6^b^Je>fc^ y-O-^ y K:»-^ 

(mmmm) ;6S 6 8 ~ 7 3 % 

3 . if d^tA/ifft^S 77°;6S300Pa • s J^ATT'fe 19 s d^o§| §S 19 «^ir# 
100 %Ji>^_h-C'fe5i:|B2 (3:|B^Oi^?Jft«) 1 - >'^a'a'#:„ 

4. TiBo (4) :jiT^ (5) ^mfci-±^ixi-i2\zt&m.<D^mwii --^ 

(4) <>*/W^°— 5:aL^i^3 cr-r h^-'^^ (GPC) & J; «9 ^ b 

(Mw/Mn) ;6S4^T 

(5) GP cmi^^'OWi^l^tcm-^^i^^^A (Mw) ;6Sio, 0 0 0 — 
1 0 0. 0 0 0 

5. (A) TiB-^^ (I) xm^ti?>m^^mit^^. Rri (b) (b 
-1) ^ (A) ^^(Dm^^mi\:,^mtRj;t^vx. -r^i/tt<^5itfzt:^?^^ 

^^\^^miSLXf- (B-2) Tjv%^^-^i^i)^hm\-ti^i^<i>'-^^<th--n 



5 




PCT/JP03/01793 



<DY, E^ E23?.«X^^1SbTV^-Ct> J; < X A ^ A ^ {4 -oOlE^i 

y^:^^^^. -0-. -CO-, -S-. -SOg-x -Se-, -NR 
-PR*-, -P (O) R'-. -B R ' -3?.}^- A 1 R ' - Sr^ b> 

RM^TK^is^. y^v^i^m"^. ^mmi'-'2 o<Dm<t7kmmxi-±mmm. 

1~2 0<^^^ny>"^^;^'fb7K^^%^b. •€:nbf*SV^^^:p— -e'fe,^/.? 
<:>X\^^X^X\f^o q«l~5(D!l^"e C (M(Dj^^^) -2] ^^b, r 
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7. (B) ^6^f)^^m^-^m<t^<^x^h^m^mmm(D^^r. 

8. (A) TiB-^^ (I) -^m^ti^m^^mit-^m. rxj^ (b) (b 

-1) m (A) ^^(TJS^^m^fb'^'^i^^Sb-C. y( :^l^'fk(O^W^l^^ 

b 5 5'fb'g-i^:RTJ« (B-2) Tyv-s: y =ari^>^:«)^b51ims^i'"'^^ < ^ ^— ^ 
1 -y^-i^^^O ^^a'^^-^-blBlXI*2(3:|B^(7)1^^5iEW)l -y^^i^ 

9. (B) ii^ii^t^^m^^mi\:.^mx'1h^:Lh^mnh-1r^±.^SK^m 
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:$:mmi(D 1 -::fy^iy^^m^mt. TiE<D (1) - (3) ^mwt-r^ 

( 1 ) -7^ N ^ y iymm<^ i s 5''ci^xm'^\^timm^^ c t? ] o . o i 

(2) ^^^SMUaSff- (DSC) ^^V^, ^}|St^^|^#iS^Tl O-C-e 

1811;^ (Tm-D) i)^ 0 1 0 0'K:<D^m'^mm 
( 3 ) i:#:^IIJ14it^ { (mmmm) / (mm r r + r mm r ) } ;JS 2 0 

:^^m2 (D 1 --Z^Tl^^m^W-k^. TIBO (1) . (2) (3' ) 

(1) X y >'^^4' 1 3 S'ClZlT^iJ^Ufd^f^PSJte^ C77] i)^0. 2 5 
~ 0 . 5 fZ^]) y g 

(2) ^H^SMf^ifl- (DSC) ^^V^. ^3iS(.^^^^H^Tl O'C-e 

M-^ (Tm-D) ;dSO~ 1 0 CCt^^^^tt^JJi 
( 3 ' ) 7« y-^^'i? 5/ K5)-^ (mmmm) ;6S 6 8 ~ 7 3 % 

1 1 -r y i^mm^p 1 3 s^ctcrriy^ 

Cj?] f*. ^?^i-<f*o. i~o. 5-7^e/y y h^v/gT'fe 
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UySiMPSJte-g C77] ;6So. 25-0. S^fi^V iy h^^^y g(Dh(DX'^^ . 
w (OmWt'^^ C 73 3 m-t. U<fiO. 30~0. 5 "r-y V iy V )\^/ g T' 

WM^^ C 77 ] 0 . 2 5 7^^/ y 5^ h /I'/ g Tlc^T'ti. ^ 5^ h 7^ /l^ h 

1 25.t;«2 <?5 1 -^x^^m-a-^^sr^^i, iS^ (Tm-D) ;6S^®i!t(^ 
^y0^b^M^S^*tf (DSC) T0~ 1 0 OX:<^^B%tt«SiT?*>Sr ^ 

fS5. Tm-Df*. D S C^U^iC J: ^J6 5o 

IP*>. ^^>fe*^f^»tf (^^•-=ae^^ . rc/l^-^-lfcM, DSC- 7) ^ffl 

V^. S^5|Sf 1 Omg ^^^#IS^T- 1 0°C-T?5^^'»^b/C=^. 1 0 "C/ 

1 O 1 -y^X^-^fi-^^zlstis tLW1^^\'^nWL { (mmmm) / 
(mmr r + r mm r ) } OUAT-C^bt). ^if*L<«2 0 IJ^Ts Ml- 

:i;iT% ^ y^^/iJ' 5/ (mmmm) 2 0 ~ 9 0 ^ ^ ^ 

0*b<. 4 0~8 5%-C'&'5<bH{-0* b< . 6 0~8 0%-efc^^* 
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-14 O T ^ C 6 W Igtfe § „ 

2 (?3 1 p« y-<:/i? s/ K:»-^ (mmmm) 
6 8 — 73 %T'fe 19 . 0^ b<»:i69~73 %T'fc5o 

:$:^BJi:l*5V^'r. ^ y^Vt^^ 5/ K:$>^ (mmmm) ^^T^^^^A-^^S 
(1, 4#A:»-^) ^^^{-J; I9^^$tl.fc rp o 1 yme r Jo 
urnal, 16, 717 (1984)j> J. Randal lb {e:j;«9 
^tl/)^ rMacromol. Chem. Phys. , C29, 201 
( 1 9 8 9) J ^tJ?V. Bu s i c o h\Z.^Ki^^-^f\.1t. TMa c r om 
ol. Chem. Phys., 198, 1257 (1997) J "Cii^^ 

i/*:h/^^?|iJ^L. TKy (i-:/xv) ^^^^fficD^ y^:^i?5/ KiJ^^iSfOf^ 
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mU : n:^m^ m) ^ J NM-EX4 0 OM' 'C-NMR§gg 

: 230mg/^!;y5/b/U 
WM: :1, 2, A - V}) xz^i^-^iy tM.^^^-^^^<0 9 0:10 

: 1 3 0 

y<jv:^^ : 4 5° 

: 1 0 0 0 0 HI 

:*:^§g^^:*5V^T. i£#:^IIJi4^t#: { (mmmm) / (mm r r + r mm 
r) } fi^ -i:|5;^^fe(C j; 19 . (mmmm) . (mmm r ) lSi.XJ- ( r mm 
r) ^^D^U/c{fi;e)^f>^ttlL/c„ 

1S.T^2<7> 1 -^-rV^K-a-fr^s ±fB<DS#(^m^-^ GPC^fe 

(31 J: 19 ffiiJ^Ufc^^^*^^^ (Mw/^Mn) ;as 4 J^T-Cfe 5 if ^a^^iT ^ b < . 

(Mw/Mn) ;6S4^a;t5i:-<fco^d5^fe-r5i 

x> 1 :s.t;«2 o 1 -:/7^:/^fi'a'i^f*. ±ia(D^#(^tetc, gp 

CiSfeteiJ: i9aiJ;^bfca:»¥^*D^^* (Mw) d^lO, 000~100, 0 

Mw;iSio, 0 0 0*-^-T?f*. (3S>^) :aMST-r^ c: i/5SS)5o 

X> 1 0 0, 0 0 0^Mx.-5^. ^I!j14;eiS<ST-rSfcJ?)j!jRXtt;6S;f^i: 
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7 A 

5 0 cm'^^i^ 
mm 



m 



TOSO GMHHR-H (S) HT 

^gf^i^r i3<^ b i/^ A^R I ^J±|^ WATERS 



1. 2, 4 
1 4 S'C 

1 . 0 ^ V V y h/i^y^ 

2. 2mg/^);y5/hyl^ 
16 0 -^-Y ^ n y 5/ h/l^ 

Universal Calibration 
HT-GPC (Ver. 1. 0) 
^^mrnKDl-zfT^^^m^m-^s J IS K- 7 1 1 3 {CSpSO-UySH^I 
gSSS:i^lc:J; t)aiJ^U;fc§l5gW<4^:dS5 0 OMP a J!2ATT*fcS r ^ b 

3 0 OMP ai^AT-t?fe^r ^;aSM{C^^*bV^„ 
§IBS#'I4^/S»S 5 0 OMP a ^i®;t 5 ^ +i^3&^Ktt:e>S# ^ 

;$:^PJ 2 (D 1 -^^^'^fi-^fjjsas J IS K- 7 1 1 3\,cmmVfz.^\ 
7iCV>^'^>6S$j ^ 77 3 0 0 P a • s i^A±T-fe<S ^> 1 ->^-7^>'5^fi'^ 
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-^l/— h (5 0mm 7"!^— hKRKO. 9mm)] Sr^V^, m.mi 
2 0'Ci::*3V^-C^Jl^gt^a) = 0. 1~1 0 0 /'sec<D^mX'lE^^fi: 2 

ifctd j;oT^J«$tl.^ ^tLT. 1 -::/x>'mfi'^#:(^^PMAII [77] 31 
[77] X{±5)-^»-e$iJ#-t-5 w <b;65-^^^6c 

R= 4 [a a] [B B] / [a B] 2 
( [a a] i-ia-:^U-^^l^mm^^. [BB] ^'^S^:^^^. [a 

B] i-±a-:tuy ^ y--:fT>'mm^m^^'ro ) 

R}*0. 5 J^Ti^S^f* b< ^ 0. 2^T;6S3it-$?^ bv^o 
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1 -yTiy-mm^m^-^r^ . iZ-r^^^m^^^-efeS^-^co::/-?^^ 

■^T^^-^^AS-ti^R^, 0;2^m^1i^(^ J NM-EX 4 0 OMNMRi^ 

^JfSl-^tS : 2 2 Omg/NMR^?^ 3 5 U P h /V 
NMR^H^rl, 2. 4 - h y n n^^if ^-/-O--^^- d 6 (9 0 
/ 1 0 V o 1 %) 

iliJjemS : 1 3 0^ 
y^V^;^||ii : 4 5** 

5SUB#r^ ; 1 0# 
: 4 0 0 Om 

±fS^#-C. P P B. B B^^(:i. J. C. Randall. Ma 

cromolecules, 1978, 11, 592 -^^^^^tL^'^XZ. 

*a:'^#::»-^^4'C0P P. PB. B BiZ-TT^y K3g^:$>^^^je);fco 
(^/^%) = [BB] + [PB] /2. 

7^i5^i^ttit^R=4 [PP] [BB] / [PB] 2 
( [PP] fl/^-Jgl^^^. [BB] «:7^-^>'jg^i^^. [PB] 

r/T'^'^^i^tJ^R^. 0:*:m^^l±0<^ J NM-EX 4 0 OMNMRli 
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^5|S|-^S : 2 2 Omg/NMR^?^ 3 V -y h/^ 
NMR^IS:!, 2, 4 - h U P l3-<:/-^>'/^:^-^>'- d 6 ( 9 0 
1 0 V o 1 %) 

: 1 3 ox: 

: 4 5° 

V) M bfltra : 1 0 # 
m^Hlic : 4 0 0 OlHl 

^L. 40. 8~40. 0 p pm{^^2|iJ$tl.5BBiS^, 4 1. 3~4 0. 
8 p p mlC^lftJ^tb^OBi*^. 4 2. 5~4 1. 3 p p mt;i^l|ij $ tb^S 

(^/vo/o) = [BB] + COB] /2 

^^^:5^-^>t4fiifcR=4 COO] CBB] / COB] ^ 

( COO] CBB] COB] 

(I) 
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E 



MXqYr 



(I) 



3~1 omJUt^i^^ / ^ K^3?iJO^M5n^?lr^ 



i:<. -flfe(DX. E^ E23^«Y^^^brv^T^><J;v^o Y{*/w^;^*SX 

(DY, E^ E2xtiX^^iSbTV^T'b J: < X A ' Jtt)« A ^ (^-oc^iB-fi 

-0-, -co-. - S-, -SOg-s -Se-, -NR 
-PR^-, -P (O) R^-. -BR^-XJi-A 1 R^-Sr;^b. 

RMiTK^i^^. /M^y^'iK^^. mmmi--2 o<Dm.i\:ii^m^y.\-tmmm. 

oTV^Tt>J;^^ q 1 — 5 (^M^-e C (M©®^=-«) -2] ^^b. r 

T-^^HSM^^Jg-fb-a-t). >Rt>' (B) (B-1) ^ (A) 

m^b-a-i^^S^&bXs ^:y^(D^i^^m^\^^ ^it-^^RXf^ (B-2) 
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T5: (-NO , (-P<) . mitTk 

m& OCR-. >c<] Rv^mm-^mm c>s i r-, >s i <] m 

X. E ^:sLrJ«EMi^v^{^:|^— -e^^jfeoTv^T^j J;v^o 

CKZ^E^^t/E^^ bT«. gifev-i^ n^^'iJ' ^/V 
1 ~ 2 0 T ^ KS. 1 ~ 2 0 (D^m^^^, ^mWc 1 ~ 2 0 
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1-20 (Dmi\:.i^m^. mmm. i ~ 2 o <d^n n y v^^;^'fh7j<ms^ 

sm^^S^ ^i^vv'^^-i^i^-g-W^. ;^x^:rs. -0-. -co-, -s 

-S02-> -Se-. -NR^-. -PR^-s -P (O) R'-. 

-B R^-3^fi-A 1 R^-^^L. RM^tK^I^^^. /^oy>'J©^^Xf^;^ 

^mi-2 0 <^j^^li7jcm^, ^m^i~2 0(D^^u^-^^mm.it7Kmm^ 
5 bTf*. M^fi> 

D 

. R R Je 

1 ~ 2 0 (^^-(tijK^^T^ ■^tbbfi2v>{c|ll— T?tj^;^£oTVNT^ J: < ^ 
i-o ) 

yT^^'S, 1, 2 -i^iJ^ n^^ixixv^, tf;=^y7'>'^ (CH2=C=) . 
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mam^x^h^o q«i~5osi^-e c (M(Dm^m) -2] ^^u. r 
(II) 




(n) 



MX^qY'r 



JbIB— (II) (c:ioV^T> M, A^ A^, q r {:i±ia ^ H C-C 

S o 

:i(DX^(DM.i^Mt l.Xi-i. — (I) (Z)X(^taB^T'«^!j^bfcit><^ i: 
in C ^> ^^if 5 ^ <i: ias-r*^ So 

in b t> <D ^^Jf S r -t? # S o 
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(D nmmm^ }fPs^^^x=L^^^^ v^^^^ ::r ^ miL^ t-t^ mm^^ 

i^^nyK, (1, 2' -T^^l^^-) (2, 1' -tf>^ 

^-T^ciz/v) >:;>/v=irii>A-:)'j^ 13 y K. (1, 2' — ryT'nfyx:/) 

(2, 1' y t:° y 7^':/) -f;^ ^7=^:=:/^) i>/u=i^'y j>.iy^ 

n V K, (1, 2' -rc^i/^-) (2, 1' -rc^l^:/) - (3—^ 

:/x:=^/^) s;s^/v=i = tj^i^^;?jj'.a y K, (i, 2' (2, 

1' -^i^U'V) — t';^ (4, 5 — ^i^y^ i^T^c^/l') t?y^3:=^l> A v^tJ^ 
nUK, (1, 2'-^^l/>') (2, tf y. (4 — f 

y ifyi^-Y ^^x— /V) s^/v^a^iJ^ Ai^^ P y K, (1, 2' -rc^i^ 

V) (2, 1' -31^ l/^-) -tfP?. (5, 6 -i^^ ^/l^-Y :/-7*=^/W) v^/l^ 
=i = t>i^:^^ny K, (1. 2' -rc^i^^) (2, 1' -nz^U^) - 

t';^ (4. 7 y >^t3 tvv-r vt^c:::/!^) i;?/^^;:!^^ a^^jS^ d y k, 
(1, 2' -^i^wi/) (2, 1' -oi^i^v) -tf;^ (4-73i=>'W'i' 

i/7^:=iyp) >:;?/V'=i:=:r>Ai>:J^ n y K, (l, 2' -31 -^UV) (2, 1' 

—}^^:^ ( 3 -7^ ^/v- 4 --Y y^n tvv-r v'/u^ 

c=l^>i^i;?:J^ D y K, (l, 2' -ai^V-^^) (2. 1' -tf 
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(5. 6 S^i^y-I' = i>/V'=i:=:r>Ai;^i5^ a y K, (l. 2' - 

^I'^u:^) (2, 1* — f y7"ta t:"!; y^>') (-T i^x^/v) -^/^=i 

= Ai;?^:' n U K. (1, 2' (2. 1' -rc^u:/) -tr 

;^ (-^yx^/W i^Jl^=^=-^J>^i^i^^Vh\ (1. 2' -^^l/^-) (2. 

1' ->r y try >') -t*;^ (-o^-t^^/^) ^^/war^ij^ a^^^ a y k, 
(1, 2' -v^^^/wi^y wv) (2. 1' -i^^i'^/^i^v i^'^) i^;^ 
^'x'-y^) - i> 13 y K, (1, 2' -e>^^/w->yi/ 
(2, 1' -i;^^ ^/vi^y w:/) if;^ (3 ^/v-r i^T^^/i^) v^/v^ 
= A e^iS' D y K. (1, 2' -i^^^/wi^y u-:/) (2. 1* -i^;^ 

^yVv^yi/V) fc';:^ ( 3 - n •i;?/V=i:=:!:7 j^i;?-?- n y 

K, (1, 2' 5"/vv^y i/^') (2.. 1' -^^p^^^-zvv-y i^>') 

;^ (3 - i bVW V7^c=i/W) i^/u 3 ^ r> p y k. (1, 2' 

-i;?^ ^/vixy uv) (2, 1' -iP;^'^jviyv uiy) if^ (3-byp« 

^/l^i/y ^;?y^3-r^i^v?^^ n y K. (1, 2' 

p{ 5^yuixy 1^:/) (2. 1' -i^^ ^/wixy i^:/) if;^ (s-^mc^/p-Y 

Vt'cii/V) i?/V'3:=:r>i>.i;?i57 a y K, (1. 2' - ^/^i^ y V) 

(2, 1' ^/i^ixy i/^') (4, 5 --^vy-r v^/v 

3:=:tj7i.i^j^ U y K, (1, 2' -i;^P<^/ViXy l/^') (2. 1' -i^^ 
■^^/V-S^y U'V) t';:^ (4 — tVU^ V-7^:=/P) i^/V- = i;? ^ n 

y K, (1, 2' -i^^^/i^i^v i^-y) (2, 1' -i^^^yi^i^y i^:^) 
fcf;^ (5, e -z^pi^/i^^ ly^^^/i-) i;?/vn^t^ A>?i^ P y K. (i, 

2' -i^^f-/l^i^Vl^» (2, 1' -i^^p^^/Vi/y U-^-) tf:^ (4, 7 
-i^- i -•T'n tVW i^T^-/^) i;?>'W3=:^7J^i?i57 n y K, (1, 2' - 
^/vv^y 1/:/) (2, 1' (4-:7rn^/p 
^;x7^:=^/v) >:;?/U3:=i^7j^-i;?i^ p y K, (1 , 2' f=-/v:xy 

V) (2, 1' --^p* ^/l^e^y l^i/) If;^ (3 ^/W- 4 - i -T^n If 
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^^7^3 — i> Ai;?^ n y K, (1, 2' - ^yWv' y U 

(2. 1' --s^p^ ^yp'^y (5, 6 -^vy^ i^-T^^^/i^) 

i;?/i.3 = ij7Ai;?i5' a y K. (i. 2' ^/v^y y w) (2, i' - 
^ y^^n fy 7=':/) -tf^ n y k, (i. 

2' -■:;?^^/vexy i/v) (2. 1' --r y^n fy t^v) -t';^ (3- 
^ ^/v) A^-^tJ' CI y K, (1, 2' --i^p^ 5^/^ixy 

(2. 1' — f y:7"p t°y t'v) -if;;?^ ( 3 - i -^n tvw'-Y 
:=^/p) i;?yv=i — >i7i>si^i> D y K, (1, 2' -i;'^ ^/u-ixy u-y) (2, 

1' y T^i^) -k*;^ (3-n-y'^/V>r>'7^^/^) i^yU^::^ 

tj^ n y K. (1. 2' -i;?^ 5=-/^iy y i^v) (2, 1' --I'yyci 
t:°y7=^i/) -f;^ ( 3 - h y ^ ^/^ixy /i^^ ^/v^ ^^7=^;^/^) v;?/p=i::^«i7 
(1, 2' -t^^^yuv^y i/v) (2, 1' --fyT^pf 
y-T^:/) -t*;;^ ( 3 - h y ^ ^/vi/ y ^-r^^/i^) v^/p^^i^ Ai^^^ n 
y K, (1, 2' ->?p« ^/i-ixy w^) (2, 1' y-yn t-y -7='^) 

( 3 -:7ai:=:/V-r :/7'^^yW i^/I^ =» ri^ d y K . (1, 2' 

^/ut^y i^^-) (2, 1' -^g^i/v) i;^/!^ 
=ir^H7i^i;?>!' n y K, (1, 2' -■s;?^g^ywy ixv) (2. 1' 
i^:/) -t*;^ ( 3 ^/i^-f ■;^yv=i:=:!i7i>.i;>^ a y K, (1, 

2' -S^y ^/Ui^y U^^) (2, 1' -tfP^ (3-i-yn 

tv^-r v^-T^^/v) i;?y>=i:=i«j7Ai;?^ C3 y K, (1, 2' -t^^^^/vv-yu 
V) (2, 1 ' - t'';^ (3 -n-y^yi^^ v^;^=i 

c^e7i>.v?^ n y K, (1, 2' -i;^p<f^/Uixy l^^^) (2, I'-^f-l/ 
i/) -if;^ ( 3 — h y -^/we^y /V';^ '^^■yW /V) i^7^=ic=:i> Ai;^;^' 

n y K, (1, 2' -i;^^ 5=-/Vixy l^V) (2, 1' - f;^ 

(3- h y p<^/Vi^y/W-r >'7':=^/^) >?/U=ir^i:7J^v?:i^ n y K, (1, 
2' -i^7ai:=i/wixy i^:/) (2, 1' (-fvx^ 
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jv) v?/^=i^!i7 a y K, (1. 2' -V'-7 u^^) (2, 
1' ( 3 ^/i^'i' vt*— /w) i?/w=i = !>iNi^j5' tz y 

K, (1, 2' 1/:/) (2, 1' -^^wv) -k';^ 

(3 - i -7°n tVi--f ^^T^^'^^/l-) i;^/l^3 = !^7 n y K, (1. 2' - 
i;?>'cii=yui;'y u^^) (2, 1' -T^^U'V) (3-n->^^yv^ 
^/T^inyv) ^:^yv3=:tj7 as;?:?' 13 y K, (i, 2' - >^ ^/wix y V) 

(2, 1' -y^^i^iy) {3- h JV^^JV^ 

jv) i>jv=i=-t7 J>^^Ji^ ^ ^) (1, 2' -^;^7ain/w^xy I/:/) (2, 
1' —\f:^ ( 3 - h y p« ^/i^S^ y /i^>r i^/warii^ 

i^i^iJ^nyK, (1, 2 " -i^p{^^V-SXy W^-) (2, 1' -i^^^/^S^ 
y 1^:/) ( 3 ^/i^-^i^ (3' ^yvv^i:^ n^:/ 

ij?i>^:=;/v) ^jji.=n=^r^ u]) Y, (1, 2' -s;?^ ^/wv^y i^v) 
(2, 1' y fc-y x:/) ( 3 ^/i^e/iJ' o^^^^J' t^^^^/i^) 

(3' ^/Vv-i^ tn^:/iJ? -J>;V^=-r^ J>.V^^ ]} Y\ (1, 

2' - v?^ ^/l-v-y 1^:^) (2, 1' -oz^ix:/) (3 -T^f^/l^iX^ 
V;? -i^aijn/U) (3' — U^ly^i i^=c::=.;V) jV^ ^ 

n y K, (1, 2' -ac^u:^) (2, 1' -^^l^i^) (3-p«^/V'^^ 
^ u^ly ^ ^J'a^=^;V) (3' — ^ v-i^ P ^^'jJ' :^^c=^/l') €;?/W3:=.i> 

i>.i;?^nyK, (1, 2' -o^^i/i^) (2, 1' — <)/-:rxi\£))^-^) 
( 3 ^/i^^^iJr t=t^v^i;?a^— /V) (3' -pi '^/i/i/i^ n^v^ 

;V) J>.^J>^ Y, (1, 2' (2, 1' 

( 3 f^/l^i/^ (3' f^/Vi^:i7 pi^i/iJ^ 

^;?aic=./v) n y K, (l, 2' -^^l^^') (2. 1' 

y t'y -7*:/) ( 3 ^/Vv^^ O'-^'^^- 
/vi^j^ n^^-iJ? i;?^^/!^) i;?yv=ic:i»^^i;?>^ n y K, (i, 2' --ry^ 
(2, 1' y :/P tf y 7^^^) (3 -p<^>'^e/^o^:/t? 
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^^3L=zj\y) (3' - ^^jV^^^r xi^ly'-^ i^:j^:=.jV) Jx-J^ V2 ]) 

K, (1, 2* ^/w-i/y w^') (2. 1* -z^y^'f-jv'^]) ui^) 

(3. 4 ^/V^^iJ' (3' , 4' - 5=-/^v^^ 

n^ViJ? v^^x^i/l.-) ^J^jV:=i:^^ J^-J'^ U V Y, (1, 2' -i^^^/^-iy!; 
l^^-) (2, 1' y If y ^:/) (S, 4 n^^/iJ? 

(3' , 4' - i^^^ ^/Wi^jJ' a-^i^iJ' = 'J =i =^ ^7 J>. 

^J^^n^)]^, (1, 2 ' - ^/l-v-y (2, I'-m^i/V) 

(3, 4 -i^T^ f^/ViXti^ D^^^iJ'i^^^/^) (3' , 4' - f^/V v- iJ^ 

n-O-^ i;?a: = yV) = = ij^ n y K, (1, 2' 

(2, 1' -^^l^^/) (3, 4--2^p«^/^i/i^n^Vi5?i^^:=yU) 

(3' , 4' -v^p^^^/Vv'iJ' /U) Ai^ri^ a y K, 

(1, 2' -ji^ixi^) (2, 1' y-T'o t^y 7^>') (3. 4-e;^p« 

^/Ui^^ u^^/^ (3' , 4' -i^pt ^yP->>^ n^Vi? = 

/I.) i;?/!. 3 ^ r> A V? n y K, (1. 2'-^^l/>') (2, 

l^^') (3. 4 -i;^^ ^>'^:>'i> P^^^iS^v'^iizi/^) (3' , 4' -v^^^ 

/v^/;;' n^i^^-:;?^^/^) = a^;?^;^ a y k, (i, 2' 

» (2, 1' y':/n If y -7^:/) (3, 4 -e^^ ^/i-ixj^ o^Vii?^^ 

mn/l^) (3' , 4' ^y^v'i5' n^:/i5'i^ai^yu) n - i=^ 

iJ^cyK. (1, 2' y::/n fy T^^^) (2, 1' -^y^^o^y-T^ 

l^) (3, 4 -e^^ ^/W-^iJ' n^V^ i?aic=:/V) (3' , 4' -e;^;?^^^/^ 
v/i^z p^^^i^:3ic:i/W) n y K, (1, 2' -i^^p^^/V 

•jxy l^V) (2, 1' -i^ ;^^;\^^^]) U^') ( 3 - p{ ^yl^- 5 
^ (3' — ;j<'^/l'-5' -3L'J^;Viy^xi^>'$'''j3L=. 

;V) i>jV=i=.^ xn (1, 2' - v^^ ^/l^iX y V) (2. 

1' — ^/l^v- y w:/) ( 3 — ^/V— 5 — ^f^/Wi/^ = 
/V) (3* — ;?«^/V-5' — ai^f-Z^i/jJ^ v^airn/V) i;?y^=i=xr>A 
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i^^nV}^, (1. 2' -i^;;i^JU-yV l^^-) (2, 1' -v?p<9^/Vixy 
I/:/) ( 3 — ^ f^/U- 5 --f y^T'n ci^^'iJ' i^ji^yu) (3' - 

V h\ (1, 2' ^/Vixy W^^) (2. 1' - ^/V>- y i^^> 

( 3 -7« ^Z^-- 5 - n n^^-^-^^ji^^/l^) (3' 
5' -n--:f'^Jl^->^ xn^:y'$'i:^=^=-^^) t>/^3 = '>i^i<?:J' n y K, (1. 
2' -•S;?^^ ^/l^v-y W-^/) (2. 1' -i^^ ^/l-v-y l^V) (3-p<9^/^ 
- 5 -73i:=:/Uv/:J' n^^/i^Ji^yV-) (3' -^^/l^-S' -^a:— /l^v^ 
iJr n^^'tJ' t;?3i:=i/U) v^/V=i:=:«j7 a y K, (1, 2' - i^p^ f^/l't/ 

y i^:/) (2, 1' y^p t:°y 7*v) ( 3 -p< ^/w- 5 

/W) = n y K. (1, 2' --j^^^/w^/y w-:/) (2, 

1' --^ y :/n t:' y 7*i^) ( 3 - =5^/1^- 5 - i -T'n f/V'i/^ n^:/^ 
^:^a:: = yL') (3' -p?^/V-5' - i -::/P fcfyUiXiJ' n ^i^^ v':^^^/^) 
S^/Wnc^r^^i;?^:^ n y K. (1, 2' - ^/V^X y l^i^) (2, 1' - 
^ y T'n f y (3 '^/l^- 5 - n -r/^y'V-^^i^ n^i/^s;!^ai::^ 

/V) (3' -ix--:^^J^i^ti^ i>^='^^) 

^M,i>i^^Vh\ (1, 2' -z^^i^^^^iyV (2, 1* -^yyp 

t'y-ri^) (3 -p^f^/l'- 5 (3' - 

(1, 2' -i;^^ ^y^ixy ix:/) (2, 1' -ai^i/^-) (3-^9=-/^- 
5 -ac^yW'^j?' i^j^^yv) (3' -^5^/V-5' -rc^/Ui/^ n 
i^/ua^e^Ai^'rJ' D y K. (1, 2' --i^pt^ywi/y 1/ 
V) (2, 1' -0^5=- Ixi/) ( 3 ^/V- 5 - i -:/n fcVl'i/^ n^V 
^i;?ac^/U) (3' -;;<f^/V-5' - i - IT" n tVV-i/ d -✓^:i^:=^ 
/I.) i;?/v=i^i>i=.i;?i57 a y K, (1, 2* ^/i^t^y i^v-) (2. 
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1' -a^^l/V) (3 5 -n-y^9=-/Vv^^ ci^i^t^^i^^— /l^) 
(3' - n Z^^l^ziz^^J^ 

i^i^pyK, (1, 2' -^J:^^/l-Z^V U^-) (2, 1* -sL^Uly) 
( 3 f^yl^- 5 n^^^iJ' = (3' -^^/V— 

2' -i^^^^jUi^V U^-) (2, 1' -P^^l/i^) (3-^^/V-5-3i 

^/WiX^ p^V-^ i^fzcr^/V-) (3' -7«^/^-5* -^^/P-iXi^ n^^^v? 

rc^yv) >:;?/v=i — r> j^i;?^ n y K, (i, 2' -s;?^ 5=-/^^/ y U'^') (2, 

1» (3 — P< f^yV— 5 - i -T^n n^V^?^:?^^::^ 

/V) (3' - i -^T'n tVV^/^ i^:!!::!/!^) 

Ai^iJ^ n y K, (1, 2 ' -v'p^^/v^^y 1/^/) (2, 

^) ( 3 ^/I^- 5 - n -T'-^yl^^/^ (3' 

(1, 2' — i;'^ ^/Pix y i/^-) (2, 1' -y^^u>') (3-p<^/i'- 

5 -:7:t:=:/^i/'i^ (3' -pf^/l'-S' --^sc^^/Ui^ 

^ V:x.=,}V) e^/U3=:e7Ai;?^ P y K. (1, 2' -n^^^W-;/) 

(2, 1' (3 -^^/V- 5 - i tV^e^^ n^ViJ' V? 

(3' -7{^/V-5' - i -^n tVV-i^i:^ n^ViJ' i^^^^^/V) 
/V3=:r>A^;?i}^ n y K, (1. 2* -ai^i^^) (2, 1' --ryT'nt" 
yxi^) ( 3 — p« -5=-/^- 5 - i -:/n tVl^i/ti^ n^^/t^' (3' 
-p«^/^-5' - i fcV^v'i:^ n^^^/S' S^^^yV) v^/l^ = =^ A i;? 

P y K, (1, 2' (2, 1' -^f^l^:/) (3-p<5^yW- 

5 - i -:7"P tf/WtXt^ n^^'^i^:!^^/^) (3' - p< '5=-/l'- 5 ' - i 
p t:VV'>i5^ n--<>'iJ' v'^^/V) i^/Va A -:^j5^ p y K, (1, 2' - ;^ 
^l/^) (2. 1' y^T'P t:°y xV) (3-^^/^-5-1-7^0 1::° 

}\^^y^ xi^^y^ ^J=^=:.)V) (3' - i P fcVWi^iJ^ P ^ 



26 



wo 03/070788 




PCT/JP03/01793 



>') (2, 2' -i^'p* "^^/Vi/ y l/^') If :/7^=:/Ui?/V'=3 = >j7 3.i^^ n 
y H\ (1, 1' -i^-y zc=-jv^y^) (2. 2* -t^p«^/W$^y U 

>-) \fy^y{:y'T^}\^'^J\^^^'^^'->^'^^)^. (1. 1' -i^;^^/wv^y 
u:/) (2, 2' — ^/ve^y i^i^) if;^-^ ^/x^^/^v^/^^ — c^-^^v^j^ 
ny h\ (1, 1' - v'-r y:^n if/Pixy U':/) (2, 2' --s^^^ ^/'i^->' 
y ifx^^ >'7'':^^^^:^/^=' = fi7 n y H\ d', i* -v^^^yi^ 
i/y u:/) (2. 2' — •x'^ y tvvixy v:/) ifp^.-f ;x-r=/vt^/i^= 

:=e7Ai;?i}' n y h\ (1. 2' -i^^^/Vv^y V-i^) (2, 1' -i^^p^f^ 
/US/ y 1/^) (-r ( 3 - h y ^ 'f-jV^y y yv^ i^^^^^/V) ^^^/V:! 

^1^7 Ai;?i> n y h\ (1, 2' -i;:^7^=^/wy (2, 1' -^^-7 
3i=/k>>y u-i^) (3- h y ^f^>'^->y/^'i':/x=/v) 

/i^a^i^'A^^^iJ' CI y (1, 2' -':;?:7airiyu->y i/i^) (2, 1* - 

n y H\ (1, 2' -i;?;^^/Vixy u;/) (2, 1' - 

fv) i^/vn ^ A p y ( 1 , 2 ' - y^" n tvi^i^ y >-) 

(2, 1' -i^^^/Vixy l/^) C-Y^t'^^:/]^) (3 - h y p^^/Vixy yl- 

i;?yV3=:<^7i^i;?^ 13 y H\ (1, 2' - v^p^^/i^^/y v-^') 
(2, 1' -i;^^ VT'n tfyi/iyy u-v) (^^-T^c^/v) (3-hy^^/^ 

->y /l^-f ^-x^^/l-) ^J/Vzxz:.^ KV^^ vi^) Ys (1. 2' -i^rf y^T'n t:" 

/vixyw^-) (2, 1' -i^-f yr/a tvue^y i/^-) (^>'7^:=:yv) (3 

- h y ^^/WVy/l-l'>'7':=^/l-) n y h% (l, 2' - 

5^/vixy i/i^) (2, 1' -t;?^ ^/i^ixy i/i^) (-r ^7*:=^/^) (3 

- h y ;^ y 5^yv-r >'y^^/v) rj7 n y H\ ( 1 , 
2' -i;?7rc=iyixi/y uv) (2, 1' -v*:7 3ic=/vv'y wv) 
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h\ (1, 2' -^^-7 3^=z/u-y]) (2, i' -i^^p^ ^/vt^y ui^) 

v^j5^nyh\ (1, 2' ^/l^v^y l^^') (2, 1' -i^y zr.c^jUiy 

V Ul^) (.f i^-7^=./V) ( 3 - b y ^ '5^/V^'y /l^;^ ^/V-Y ^-t"::^/!^) t^/l^ 
nrzr^j^e;?^^ n y b\ (1, 2 ' - i^-l' V T^d f/Vi/' y W V) (2. 1' 

-v^;?«^yi-i/y w) (^i^T^'^/i^) (3 - b y T^^/vv-y /v^^/v-r 

7=^=:/!^) i:?jV=:i=.^M.V^^ X2 ]) h\ (1, 2' - ^/I'V' y U >-) (2, 

1 ' -i^-Y y7"n tvvixy i^^-) (-< :/-7*^/v) (3- b y p^^/v-^y 

/vi/yu:/) (2. 1' --i^-r yiT'n fcvi^i/y i^^) (^^-x'^/^) (3 
- b y y ^/i-^^-y /I'y ^>'>'r ^/t'^^/v) i^;v=i=.f7 u ]) Yt^Ei^n 

;i <^ {li-^i^ (e: *3 5 v^/v- = ^ A ^ ^ >^ ^ A tcgl^ b ^ 

±t3'f^^'^^^{C43V^-C. (1,1'-) (2, 2* -) J6M1. 2* 
-) (2, 1' -) -efcoT^J:<. (1. 2' -) (2. 1' -) f)^ 
(1. 1' -) (2, 2' -) -efeoT^>J;VN„ 
(B) ^:9-<z)5i^<^ (B-1) fife:»-^bT«. _hia (A) ^ife^J^OM^^ 

t \^Xitm^^j:i>(Di)>h^i)K m^it. TIB-^^ (III) Xi-X (IV) X 
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( [L^-H] , ( CM^X^X" • • • X"] ^"-""^ -) 1 ♦ • • 

(III) 

( CL^:! , ( CM^X^X'' • • • X"] ") 1 • • • (IV) 

<^T/i'=¥>'vs, mm^6~2 o(DTv—j\-m. T/w=¥/wTy— /vs, ry 

qXpy (n— m) "Cfc^o ] 

T«Ag, Cu, Na, Li?fe^<D#il^. M« 8 1 0 

:^;6^b^l^m^^Jl^ A^2^^J<b L-C}*F e . Co, N i fj:t^(D^m^*^m 

2, 6-i;'p«^/W:7:i:/^i/^, ^^'^^-/Wr^^v-^Tfeif. ;^^^1~2 0 
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^, 3, 5 -i;^ ( h y 7/v;^n^^/v) >^rc=/^s, 4 -iJ'— ^--^ y - >^ 

^/W:7ai— /W^, 2, 6 — ^/V7ai— /P^, 3, 5 -i^^P^ 5^/1^7 31 — 
/VS, 2, 4 ^/V'T^n.-zV^, 1, 2-v^^5^/l-7cc-;vS/^i:\ 
/Nnyi^^bTF, CI, Br, I . ^^^^ n KS UTip< 5^yi-T 

— /i^S, ^^^iJ'p^ 9^/^^/^ H--^:/^ e;?^-/V'S^cC t'2)s^{f bi^5o 

B(C6F5)4" B(C6HF4)4- B(C6H2F3)4". BCCeHa 
F2)4-, B(C6H4F)4-, B (C6(CF3)F4)4-. B(CeH5)4- B 
F 4-fj:t'7!)^mif^tl^o X^ ^JS;«;^:^->'^ L-C«. CpaFe"^, (M 
eCp) zF e*, (tBuCp) gFe^, (M e 2 C p ) gFe"^, (M 
egCp) gFe^. (Me4Cp) 2 F e +, (M e 5 C p ) zFe/^, Ag 

Na+, L i ^^;e»s#tf e^n. LT«. t^yi;;?- 

^M, 2, 4-i;^-hn-N. N-i^:x^/vr- y -iJ'A, i^^ai— /l^T 
i^^-t>A, p h nr— y 2, 5 -i;^^ n nT-y V, p- 

-bn-N, N- v^^ ^/WT- y ^^^l^^A, ^^/y-l^A, N. N-v^p«^ 

h y 731— by (4 -j^^^/^^ai— /v) 
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CHaPHg-^, C2H5PH3 + . C3H7PH3 + . (CH3) 
(C2H5) + , (C3H7) aPH^-^, (CH3) 3PH + , (C2H 

5) aPH-^, (C3He) , P . (CF3) 3PH-^. (CH3) 4P+. 
(C2H5) 4P+, (C3H7) 4 P +^OT/V'¥/^ >^ 

:^XfC ^H^PH^^, (CeHs) 2PH2+, (CeHs) 3PH + . (C 

5) 4P+. (C2H5) 2 (CgHs) PH-^, (CH3) (CeHs) PHg^, 
(CH3) 2 (CeHs) PH + , (C2H5) 2 (CeHs) zP^/jJ^'OTy 

— /v^ 7 ;^ 7 = !> A :r >' 5fe ^ :ds ^ 5) 5 o 

— (III) S:tJ« (IV) <^'fb'a''^<^'=f»■T?^ A#:6<J{e:«. TIBcots*^^ 

— (III) CD-fb-^^^ b-Cfi. -^iJXLf^. T h'7y=xi=./um^h ]) =^ 

TVy^:^ (^>i^y/i^:^tiya^=:./\y) m^N, N-i^^ ^/i^T^ y ^ l> 

—io. ~wt^ (IV) (oit^mt\^x\t.. m-k.\t. T vyy ^:^j^^mmy 

u -fe 1^7 A , v-Yy^:^ i^i^^ yyUytT^y m^i^;^f-^^y ^ 
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o 



fi\ -ISist (V) 

(M^X^X^- • -X") ... (V) 

1 5i^7cm> U< «73>t>^J!l^iS:^-ro X 2~X"{*-e:h/-€:^7X 

1 ~ 2 0 (DT/v^^r/i-s, ^^^6~2 o(^Ty — /i^* (/n D ^j^vaifer y 

T* 1^ ^ S t) (7) ^ # If -5 r ^ # S o 
X . te: 7 ^ m-t^ 5 ^ti-^tJ 1j #^Ba^4tt T = ^ v t* S » 
— h y T y -/^;={;/i--<^5> A ^ LTf^. -g^J^fi^ — (VI) 

CCR^^R^^R^n • • • (VI) 

_hlB-^5t: (VI) (;l*5^t5R^^ R^^:S:t>*R^^(i. ^f\.^^y 
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f^sm:7 3i:^/vSf*^ mx.i-^. —Wt^ (VII) 

C6H6_,R^\ • • • (VII) 

(VII) ^^::^3^tSR'^^i^ 0(D\i Vx2:fy/v\i-/].m, 

Ty-P=^v'S, ^:tT/l^=i^i^^, i^:tT V ~v 

±13—^^ (V)-t?^$ti.'5#^ia{4ttT = ;^:/<D*#:^?iJi b-Cfi. 7^ h 
7 (7/v:^a >^3i^yv) b. T^b^^:^ (i;?7y^:^n 7 aicr^/W) 7j< 

h, xh^=¥;^ ( h !) :7/V;^n 7:n=^/^) b, xb^:^;^ ("7^ 

JV) Tj?!^— h, TVJ^:^ ( h y 7« ^/V:7rcc:^/V) ^^f h , "7^ 

(h/w-Y/i-) h. "7-^7 (=3f-i^y/W tKw— b, (by>^3i^ 

=^jv) , ^rcri/i-] h y x;«7/>^ Kv-f K- 7, 8-i;^:^;>'W^ 

±fs-is:^ (vi)-e^$tb5sm b y T y 

i^isM^bTf*. by (b/W/V) ;;i7/V^:=:!i7 A. hy (> bdfi^:7in^ 
JV) :;{7/V^=: r> A, }> y ( n n 7 — /V) /V-^r: i> , Ky JV:^ 
x:iy=^=.jV) ^JV^^^J^, hy (=¥iXy/V) ;^/V^::zt^A, Ci^ (b/^ 
^/l^) , '7a^:=^;V'\ :^JV^=^'^J^, iV' (p< Y^x/y aL:^jV) , y 
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^ = ^7 J^ ^ :ds ^ tf tv S o 

(B-l) ^^i:bT(*. TIB— 
BR^^R'^R^^ (VIII) 
C^Ct". R'^ R''2^t;«R'^*^ j^^^l ~2 0 (T^T/l^^/VSXttj^^ 

^6 ~ 2 0 (DT y — /i-s-efe6o ] 

±|B— (VIII) ^>(DR^ \ R^«JSLt/R' ^{i, ^tV^'tt^*^l~ 
2 0(^T/V'=¥yv*Xti^^^6~2 0 (DT y — /vS^^U. 

^^/v^, ^^yi^s, T'nttvi^^, yf^/i^s. r^/i'S, -ryr^/ws. 

J; 5 IS:^ (viii) x^m-^fh^i\:,^m(oM.W^mt\^x\'t. h y :7 
rc^/V7j^ •J'^, hy (^v-^ ^aicr^yV) hy (2, 3, 

4, 5 --r 7/1^:^0 37 31=. yl') 3Jn!>^, hy (2, 4, 5, 6 h 
7 *:!J7^, hy (2, 3, 5. 6 -f" h 7 7 

3i::i/V) hy (2, 4, Q - V ]} y =:^=:.;V) y^^m, h 

y (3. 4, 5 - h y 7/V;^-n7 3^:=^/W ^^1^7^, hy (2, 3, 4-h 
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y :7ai-/^) :^^^m, hV (3, 4, 6 - h V tt 7 

M h V (2, 3 -i:^yjl^:tx3-:7 a^=ijU) :^^m, hV (2, 6 

:^^m, hV (3, 5 ^ 

"^^m, hV (2, 5 a^=^/U) ^^m, hi) (2-7/l-:^n 

:7 3.r:i/v) 2fs«i7^, by (3-7>'V::t-p:7 3i=^/^) by (4-7 

x.^/^) :^'i7m. hV C3. ( b y p< ^yv) 7ai 

= by C (4 --7/^:^0 7^5=- 7 ^, 

by (n-:^^/i-) by ( b y 7/i-;i-i3^5=-/v) by 

(^>'i5'7/l^::^-nai^yV) tJ^t:?^, by (/ :^7/V';^-n 
by (2, 4. 6 - b y 7/V:^n 7ai— /V) 7jNr>^, by (3, 5-i^7 

>^^;vy /VituTiK^M, >'^^/^7/v;rn TjN Tj7^, (n— 7 
— (B-2) ^3>(DT/i-^ / UTf^. -ilS^ (IX) 




20 



(IX) 
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•v^^fi^m-^T^^^ y ^-^ly. Rxf~^^ (X) 

I f- A1-0-) 1 

^20 (X) 

m^i-f^ Q^mrj\-^:^^Mt'^s^^^mmM\^^m\^x:i3%, ^iti^ 
m^Ti^^&ui-^^m. ®^mm.ti:t^ic^m^tix\^^^m^s:^. Mm 

m\f^x-h^\^^o 

(A) Mift^^ir (B) nm^'^to^mmm-^ns (b) Mii^^^b 

-C (B - 1 ) '^^i'g•i^^fflV^:r^:#•^^^:«s ^/VifC^J * b < }i 10:1 — 
1 : 100, J;«9 0*b<fi2: 1~1 : 1 0 (^iSffll^m* L < , ±IB$5 

(B-2) 'fb'^'fei^^v>fc#-8'J-fix ^/vjfr'0*b< m : 1~ 
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1 : 1000000. $f * b<fil : 10~1 : 10000 (T^^ffl^S 

X. mm^^ (B) ^b-cfi (B-i) . (B-2) ^ma^ifiiisiex 

(A) (B) ^5^^(D^fflfiJ-g-{i> b< 1 0 : 1 

~ 1 : 1 0 0 . j; 19 0^ b< \tl : 1 ~ 1 : 10 (D^fflieiSM* b < . ±|B 

ja^b-^i^S-t;* (B-i) m (A) ^^oa^^ji^b-g-^i^^^&bT. 

>1VN6C iriciJ: t). (B-2) bTT/i'^ / ^1^>'^.^V^f^^'^^ 

JtlfebT. ^b< 1 o 1 -:/7^:/^fi-a-#:^^3t-r5 w .b 

X> 2(75 1 ->^'^^^m'^#:<^S^5t:*-fei: bTfi. (A) 

m^'^mit^mRv^ (b-2) bxr/i-^: /^^i^^/^-^w-rsm-^ 

;$:|§P^(D^at:^vSfe{e:*5ttS«'^fflM^f^x _hlS (A) ^^RXJ^ (B) ^ 
^icM^X. (C) bT^MT/^^::^'J'A>fb'a-i^^^VN5;i.b^ST' 

d^lt?. (C) ^^(DmmT/l'^=-^J>>it^!l^t\.Xi^. -^^(X) 
R2\A 1 J3_, • • • (XI) 

[5^4^. R^M*^^^1~1 0<DT/w^yw^. JJ^iTK^M^s ;^^#C1 
~2 0<7)TyV'=i=¥i>'S. ^^^6-2 0<7)Ty-.'VSXf*-^^C2y>'m^^ 
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/l^^-e^A^ny K, ^ :=^!J7 J=.v?^ a y K, a^^jUT/l^^ :=-^ 

Av^i^'nyK, v't^ ^/v-T/v^: :=^!^i^7/^;^-y K, v^^ V :/^/VT/W ^ ^ 
1^7 At Ky K, ^^^^i^yi^r/i^^ = A t Ky K, 3i^/u-T/V5:^ij7A-fe;^ 

:*:^PJ<^)|Siit;^^£t:::i3VNT«. Ji^liLfc: (A) (B) ^^RXJ^ 

(C) ^:»•S^fflv^-C^#^fi*^^fJfc5 t>-e^6o 

(A) -e^j^tf^. (B) ^^^^M^-ti:^^ t i-ct 

^{i^MM^^x il^- 2 0°C~2 0 0°Cs ^dF^ U< f*- 1 0°C~ 

cm^t^'f uv^^(D^i, ms)3M^it7K^xh^o 

t&iB (A) Mi^^^^ (c) mmmi$^t(Dmmm^n. ^/i^jtr-^^b 
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<itl : 1~1 : 10000, Jit) 0* b<fil : 5~1 : 2500 (Di^ 

tB.it h ^\^^i-i^tiu^(Dmmis.m^ til- ^ bv^o 
ummihmmtthxit. Mcitmi^i-i. sio^, ai^o^, Mgo. 

ZrOg. T i O2, FegOa, BgOg, C a O, ZnO, BaO, Th 

— ±mi^^<Dm.itt VX. MgClg. Mg (OC2H5)2/.t <ifTM-t 
CC:T% R 2 1 ~ 2 0 OT/V^/l^S, 1 ~ 2 0 c^T/V 

= '3e^^^x«^^l^6~2 o<DT y -/US, x^ji^M^y^^j^^xJi^^ 

|^1~2 OOT/Wdr/V^^:^!^, x«0~2, y«0~2-Cfc«9x d^o x 
+ y = 2-efcSo 
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M^W. :^fy^^ui^. jKyi-:/7^i^. gife^y;^^wi^. jHyryi- 

:2^^PJ(-*3V^TffiVN^ti-5*a^i: bT«. MgClg. MgCl (OC 
2H5) , Mg (OCaHs)^?^^^;^^^* bV>o 

1 ~ 3 0 0 M m, tti-^ b<f*10~200Ain. j;(9 * L < ft 2 0 ~ 1 
0 0 Ai mX*h^o 

X. tfl^2^(^J:b^®^fi. MS 1-1 0 0 Om^/g, 0^L<}t5 0~ 
5 0 Om^/g. ^?L^^JiaSO. 1 — 5 cm^/gs ^*b< 0 . 
3 — 3 c m^/ g T'fcSo 

s-i^. ±mi§.m^mmmitmm^xh^m^\nt. m^i 50-100 

0°C. L< 2 0 0-8 0 0'CT•^^bT>lV^^:: LV^o 

mmm^. (a) ^^^^jltj? (b) ^^(D{i^tj:< ti.-^^m.n^'^^:^ 

fe^^:ov^T«. i|#{3:*iJP5^nncvN;6K m:^t£. ® (A) ^:»-2^tJ« (B) ^ 
(A) ^^RXJP- (B) ^5>o/>?^.e< t ^-:;^^jiS-^-r-5:*-i*^ ©fifls^ 
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(A) ^^2^t;«/3^ji (B) ^^tm^rj\^^:=^^M[:.^m:^i'iy^^v> 
^^^-(mit^mt^^m^'^?>^m. @ (a) (b) ^^^m 

m^i^s.i^^-^tc^^s (B) (A) }$.^^tm^-t?>:^m. (D (A) 

(B) ^^j^t<DmmR!t<'s^^Ui^tM^ir^:)jm. 0) (A) 

2|5:^ig(c:*3V>T«. Stria (A) , (B) . (C) # 
tt^S ^ $ -ti: T ^ b T t> J; V > . 

:Brft:e*)(;i(*. m^mf)^!-^! 0 0 0 kH z 0*L<ttl 0~ 

5 0 0 kHz (Dm'^mnmifhti^io 

X. ^mmK:^S\^^Xn. (A) (B) < ^ ^ — i:^ 

m^it. (A) ^5>:RtJ« (B) m^<D{i^fj:< th~:^tm.i^fs.\z.^^^ 

:tl^y^ >'^^iS~ 2MP a (gauge) ;5jP;tT, - 20~200°C-C 

*I§PJ^::*5V^T^4. (B-l) J5fe5^i:mft:^«75^^fij-^{i. WAi^tXM 
^L<fil : 5~1 : 10000. X^^t-l-i litl : 10~1 : 500 
t-r^(Di()m-^V<. (B-2) ^:»"^S#:^O^fflfiJ-^J*, 
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^b<(*l : 0. 5~1 : 1000. J:!9 b<fil : 1~1 : 5 O t 

(B) ]^^ti.x-m^±^m^vx^\^^m^i-i. # (B) ^^tf& 

1 : 10000, X'O b< «1 : 10 — 1 : 500 t -f- ^ (D T^t^Mt. b 
(B) J^^ C (B-1) m^Xit (B-2) ^i^] t*i#:<b0^ffifiJ^. 

~2 0 0 Mm. 0*U< «10~150Mni> i^lC0*b< f:i 2 0 ~ 1 0 
0 MniT*fc«9 , tb^B^^s 5MS2 0~ 1 0 0 Om^/g, ^Ef* b< 5 
0~5 00m2/'g-efe;5o 

2 0 0 nm^B^^tm^i^'¥<Dm±n^'A^m±-r^:it7!}^h?>o 

0 5~10g,#{CO. 1 - 2 g w L.V^o 

3^^^s»/5s±iE$eis^-efe^ mm^&< /cCS r ^^^^^^ 

Ti^^MMm^s 1 -:/-7">'MtJ^tC3i^^>^tj?/XJ*^m^3~2 
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4 ^/i^— 1 -^^^7^^^, l—:t^T:^, 1 -f^iri/, 

m^^^i^^^^xn. fi-g^^ajtfiii^- 1 0 o~2 5 ot:. ^if*b<« 

-5 0~2 0 0°C. j; i^ife?* L< «0~ 1 3 0°C-efc6o 

OMPa ( g a u g e ) JEtJl^if^ b< f*^JE~ 1 OMP a (gauge) 
fi-^^^^ffli/^S^^. 'B«J;t^^. -<i/-¥i^, hyi-cn^, 
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JL. if^«M'^M^^*^ 2 0-2 0 O'C. ^*b<{i-l 0~1 3 

m(D-^f)t 1-^1 0 0 0 0 g, #tci 0 — 1 0 0 0 g tfj:?>^^i^^W^m 
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-5 ^rV^5^l#^l(36Sfc§, 

tMX% 

t i.x^j^-r^^mmmt7m^^t^m^^m^\^xmmit\^xnhf\^^ 
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j/iJ'^ 1 0 0 1 . H^^b^ m) m^^^ u^yyri 1 1 5. irx<>/^ 

^-ir^:;-??/!^ j^iJ' y rn ^^K 1 0 0 . ^>^y^;^ MECR2 

2 7. m^:^=^^^yy 2 10 1. ^jil^b^ mT/i^=^>P 10 0. 

— df-^ l/^^t (Hercules) $gR egalrezl078 

31 y ;^ y h — /vi^*:;;^ r h s Tx;^ y^^-:^ 1 1 7 8 (te^-fb 
8 (-5^/^ • '^^iy^JV'T^ ' ^ ^ */VX (tSfc) ) . SandstabP- 

EPQ (f-^-K (*^) ) #oy :/^m^bll:^ih^J. 2, 6-v?-t-:^^/v 

- 4 ^/I^^rc/ — yl/. n-:^;5'i?xv^/^- 3 - (3' , 5' -^J- t 

HT (ft^^b^ («) ) X >r/^;^/ 1 0 1 0 • ;^-!i/^>'V7^ 

3' -^i^i^T'n ^:/i$'3iy;^y /i-x h^=3?^:^ (3-7 

i> y yv^;^:7't3 i:-;^-;^- , ;;^^7-rif— TPL (ft^^b^ («) ) x 
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:7^^^^;}K5/ hp«/i- h^^^jfi. ^mB. .m^m^x 

:H^xffi. m^j^Jisi'^x mmm. mmm. mmmtj: ifm^ ti^^m-i^immx*^ 

So 

TJ^i^tt W-fffi:*- ife o V ^ T -f S o 

(1) hOf^^ 

1 -■:/7"^5^S'a'#:4 0 g {c. ^'fblS&ih^J^; LT-i'/w:^f/ s/iJ^^^ 1 0 l 
0 • ;^^->^^/l'7^^ • 5: :*/^X (^5^) ] ^ l O O O p p mRXJ^ h 

jV:x.l^Z 0 0 m 1 ^ 8 O'CtfJ: < $ ^i:Ti^— /^^K U ^^^ii-^o 

r<D 1 -^^xi^^m-^^^^^S: K^:7 hi^t? 1 2l^r^^j!^Ufc^. 6 
0°CCO^MT*8 ^F^^^tbT^^tC h/Vaii^flrl^^b. ^J^^ bfCo 

_hlB®ol*J|sf 2 0 g 15 0'Ct?^?&;^l5Ab'^ev^J: 5^it 5 
Okg/cm^-ei 0^raJ!)PjEb;/S:=^s LT 2 0 0 mm X 2 0 

0 mm X 1 mm<D V— h ^J^J^i^fCo 

(2) ^ y-<^i5^ y K3>^x m^#A»^t)«3:£#:^iiJ'i4m^osy^ 

(3) / •^ — (D^m.<DB\M 

(4) ^Pi^te^ ctj] mm 
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(5) fi»¥*ll:9-^4 (Mw) RXf^^m6^m (Mw/Mn) (DMM 

(6) DSC?|iJ^ iWiJ^ : Tia--D(DW]1^) 

m-^. ^ii^sMi*i»fi- (/N'-=3s^>' • ^/w-^±^, DSC- 7) 

Ofc°— ^ h ^y-^^^m^^ : Tm-D ^ bfc„ 

(7) Bmn^mRx:^B\mmm<^t^<Dmm 

^YfmL. J IS K- 7 1 1 3 icip$!!iUfc?l3S^i^{cJ; !9 WT<^^#-C 
. ^ p KjI^ : 5 0 mm/m i n 

(8) ■^u^A,m'^m<DW\m 
(Dnmmm 

(1, 2' -e;!^^ ^/us/y i/v) (2, 1' -e^^^/vv-y i^^-)- 
^^a-v-y-i/m^ (1, 2' - v^p< ^yu-v-y (2. 1' -v^^^^yi- 

i/y i/^-)- tf;^^ <D ]) 'f' ^ M.^<D ^ . Og (6. 975y-=e 

yv) ^SrTHF (xh7tKn:7 9V) 5 0 ^ y y h/i^fzl^^L- 7 8 
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:^V^^> ^ati^^i^b^lt^l^^bT (1, 2' -t^p{^/Vixy 
V) (2, 1' -^J;^^jv^^v i^^y)-^:^ (3 - h y pi^^/l^v-y/U-p^^ 
/V^:/-7^:^) ^3. 04 g (5. 8 8^y^yV) ^#yci (1|X^8 4%)„ 

v?^ ^/vixy 1/:/) (2, 1' -x^p^^/i^vy (3-hy7< 
^y^^xy/w^^/w^:xT';x) ^3. 04g (5. 8 8 5:y^/v) ir^^i— 7^ 

- 7 8"t:{c:?'^iPbn -B u L i c^^^-y-^'^;^ (1. 54M, 7. 6^ 

yy^^h/i^Ci. 7 5 y ^/i-) ) ^^iTbfcio 

#?>tu/c@#:Sr^^-y-i^4 0 ^ y y 5/ h/UT'^fei^-rs ;i^{e:J:i9 vf-^ 
M.m.^=^ — TJ\-ii:1)mt\^X 3 . 06g (5. 0 7 5:y^/V) ^#fci (HX 
^73 %) o 

^H-NMR (9 0MHz. THF-dg) J: S 5 : 0. 

0 4 (s. 18Hs h y ^f^^Vt^y/V) : 0. 4 8 (s. 12H. 

y W^') ; 1. 1 0 ( t . 6 H. ^ ^yV-) ;2. 59 (s. 4H. 
i^) ; 3. 3 8 ( q . 4 H. ^ . 6. 2 -7. 7 (m, 8 H, A r - 

H) -t?fco/c„ 

^^^^5fDT■r'#b^^fcy b/i.ic>'5 0 5 y y 5/ h/w(c^«f u 

- 7 8'C(ci?^^b. w^--^fe-.7 8*Ctc?^*|IUfc:Eg*g'fbi^/^=' = !>A 
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1 . 2g (5. 1 ^ y ^/v-) (o (2 0 5: y y 5/ Yiv) m^W.'km 

#b;}^fc^^g^i^^5' u n ^ iJ? ^^tii J; !9 S^^-fbi-^ w ^ te: J: «9 . (1 , 
2' -i^^ ^/V^^y l^V) (2, 1' -''^:^^;V^y\)\y:y)-\£7. (3- 

g (1. 3 3 5;y^yl-) ^#/c (l|X^2 6%)o 

^H-NMR (90MHz. CDCI3) \Z. ^^m'^(Om^\'^. 8 : 0. 
0 (s. 18H. h y p<^/l-ixy/l') ;1. 0 2. 1.12 (s. 12H, 
^^yl^v'yV'V) ; 2. 5 1 (dd, 4H. p^^^l^:/) ; 7. 1 -7. 6 (m, 
8 H, A r -H) -efcofdo 

ijn^^mi^ft 1 y 5/ h/v:^— 1/— y^Ji. --.:/i5':/2 0 0 5 y y if h 
1 -:7'7^v2 0 0 ^ y y 5/ h V 4 yzf'f'/i^Tj^^^^^^ j^o . 5 

5 y ^^v?r*P;tx 3l{-7K^O . 2MPa^AUfc:o 

i<?p<9^/wv^y w^') (2, 1' -i;?7<5^/vi^y i/^^) -t';^ (s-hy^^ 

fi-a-^:^ 1 3 g#/c:„ 
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%^)=^JV^1]W7L. KtCTK^O. 3MP a ^AUyto 

>^ ■:7jl':tX2y =c=.jU:^U— h 0 . S-^-Y^n^/V, (l, 2' -i^^^^ 

yv^xy w) (2, 1' -i^pf^/we^y wv)- 1*:'^ ( 3 - b y p« ^/i^i^ 

ju, 1 ->^7">'2 0 0 $ y y 5/ h/v-s 1 1 0 5 y y 5/ h/u. h 
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